the transmitted ballistic heat-pulse intensity detected by CdS thin film bolometer increases with increasing magnetic field up to 60 kG with sample temperatures ranging from 1.8 to 4.2 K, and the behavior depends on the concentration of donor atom even at such a low concentration region. The behavior of the detected ballistic heat-pulse amplitude is compared with a calculation based on the Suzuki-Mikoshiba theory, taking into the shrinkage effect of the donor wave function and the resulting change of the value of the valley-orbit splitting.
1.Introductian.-The donor atoms of V-group in Ge have shallow donor levels, and the ground state of which splits into the lowest singlet (A ) and the I higher laying triplet (T ). This is called the valley-orbit splitting, and 2 the separation of which is denoted by 44, with the values of 0.32 meV for Sb doped Ge and 4.23 meV for As doped Ge. The donor electrons in the ground state of many-valley semiconductor such as Ge or Si are coupled with the acoustic phonons through a deformation potential coupling. When the magnetic field is applied,the energy level of the ground state undergoes the Zeeman splitting, and the shrinkage effect of the donor wave function should be considered simultaneously. Concequently, the value of 46 and the cut-off function are changed by the magnetic field.
2.Experimental Technique and Procedure.-CdS thin film bolometer(1) was uscd for the detection of ballistic heat-pulse. The Au-thin film was evaporated onto one surface of the sample as a heater. The phonon flux emitted from the Au-heater travels ballistically in the sample and arrives at the -C~S film. The release of the electrons in the trapping centers of CdS by this heatpuIse phonons gives rise to the variation of the electric resistance. The observed pulse amplitude, that is measured as a peak resistance change in CdS bolometer, represents the transmitted phonon power. The experimental results of the pure Ge showed the change of the signal height of 2-3 %, which means that the magnetic field effect on the generating and detecting systems can be neglected in the present experiments. Fig.1 , and those for As doped Ge are shown in Fig.2 and 3 , and summarized as follows:(i)~n Sb doped Ge, the signal echo height increases with the magnetic field for all heater temperature Th's, and the ratio of the change in the signal echo height increases with increasing Th. (ii)~n As doped Ge, the signal echo height decreases at 5 kG and then increases in 1 . 5~1 0~ 4~s/cmJ I5 doped sample, but monotonically increases in 0.9~10 ~s/cm' doped sample. Namely, there is a concentration dependence in such a low concentration region. 4,Discussion and Conclusions.-( a )~n e r~~ of ground state: When the magnetic field is applied along the (100) axis of n-type Ge, the equivalence of the four conduction band minima is kept and the degeneracy of the triplet state is not removed except for the spin splitting. In this configuratiyn, 4 4 i s changed through the shrinkage of the donor wave function by the magnetic field, and the magnetic field dependence of 46 for this configuration was given by Lee et al(2). The cut-off function in the donor electron-phonon interaction is also changed through this shrinkage. Therefore, the phonon scattering by donor electrons through process unaccompanied with donor spin reversal is strongly affected due to the shrinkage effect. (b)~cattering of heat-pulse in n-type Ge under magnetic field: The phonon relaxation rate in the ballistic heat-pulse propagation along the (100) axis under (100) phonons by homopolar pair, and lower curves show that of scattering by neutral shallow donor electron(~uzuki-~ikoshiba theory). To explain the experimental results fully, it will be necessary to consider both scatterings. 
